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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for the production of an 
MR head by which fluctuation of the height of an upper magnetic pole can 
be eliminated as much as possible and the MR head having stable writing 
characteristics can be produced. 

SOLUTION: This method includes a process of exposing an upper magnetic 
pole top end and a lower magnetic pole 1 3 corresponding to the upper 
magnetic pole top end through an aperture and of forming a second resist 
film having 10 to 15 um thickness on the inner wall and 1 to 3 um distance 
from the floating face of the aperture inside wall of the upper magnetic pole 
top end, a process of ion milling to irradiate the inside of the aperture with 
ion beams at any incident angle except for 0° by using the second resist 
film as a mask to etch the exposed lower magnetic pole 1 3 to specified 
depth while rotating a substrate, and a process of removing the second 
resist film. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lower magnetic pole which serves as the magnetic-shielding film of a magneto-resistive effect mold head, and the 
up magnetic pole formed through the gap layer which consists of a non-magnetic material on this lower magnetic pole. In the 
manufacture approach of an MR head that the coil layer which is insulated and formed in a lower magnetic pole and an up 
magnetic pole, and guides a record field to a lower magnetic pole and an up magnetic pole was prepared The laminating process 
which makes the magneto-resistive effect mold head of a large number containing said lower magnetic pole on a substrate, The 
process which forms said non-magnetic material layer on this lower magnetic pole, and the process which forms said up magnetic 
pole with width of face narrower than said lower magnetic pole on this non-magnetic material layer, The reactive-ion-etching 
process which removes said non-magnetic material layer which exposed as a mask the 1 st resist coat which was made to expose 
said up magnetic pole point and said non-magnetic material layer near [ this ] an up magnetic pole point, and was formed, The 
process which removes the 1 st resist coat, and said lower magnetic pole corresponding to said up magnetic pole point side and 
this up magnetic pole point side are exposed by opening, this — The process in which the distance from the floatation side of 
the opening internal surface by the side of said up magnetic pole point forms the 2nd resist coat whose thickness is 10-15 
micrometers by 1-3 micrometers. Said 2nd resist coat is used as a mask, rotating said substrate. The manufacture approach of 
the MR head characterized by irradiating an ion beam by the angle of incidence of arbitration other than 0 degree in said opening, 
and including the ion milling process which carries out necessary depth etching of said exposed lower magnetic pole, and the 
process which removes said 2nd resist coat. 

[Claim 2] Said non-magnetic material is Si02, Ta 205, Si3 N4, TiO, and W03. The manufacture approach of the MR head 
according to claim 1 characterized by being one sort or two sorts or more of non-magnetic materials. 

[Claim 3] Said reactive-ion-etching process is CF4. 02 The manufacture approach of the MR head according to claim 1 or 2 
characterized by laying said substrate on a carbon tray and performing it using mixed gas. 

[Claim 4] Said reactive-ion-etching process is CHF3. The manufacture approach of the MR head according to claim 1 or 2 
characterized by laying said substrate on a quartz tray and performing it using gas. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of an MR head. 
[0002] 

[Description of the Prior Art] The magneto-resistive effect mold combined head (henceforth an MR head) which consists of a 
magneto-resistive effect mold head for playback and an inductive head for record (henceforth ID head) carries out the laminating 
of the necessary layer on the Ah Chick substrate (wafer), and are made. [ many ] The front view and drawing 10 which looked at 
drawing 9 from the floatation side side of an MR head are the fragmentary sectional view of ID head section of this MR head. 
[0003] In drawing, 1 0 is a magneto-resistive effect mold head, and 1 2 is an inductive head. The magneto-resistive effect mold 
head 10 is formed from the up shielding film 13, the lower shielding film 14, the alumina film 15 and 16, the central field 17, the 
edge field 1 8, and 1 9 grades. 

[0004] A NiFe alloy (permalloy) is used and the up shielding film 13 and the lower shielding film 14 are formed with plating. The 
central field 1 7 comes to carry out the laminating of the Ta film for separating magnetically the NiFeCr film, NiFe film, and NiFeCr 
film for applying a horizontal bias field to the NiFe film and NiFe film which have the MR effectiveness to the order of the NiFeCr 
film, Ta film, and the NiFe film from a lower shielding film side. 

[0005] It has joined as electrically as the central field 17, and the edge fields 18 and 19 consist of CoPtCr film 18a and 19a which 
supplies a vertical bias field to the NiFe film of the central field 17, and Au film 18b and 19b which supplies a current to the 
central field 17. MR component consists of a central field 17 and edge fields 18 and 19. 

[0006] The up shielding film 13 makes the lower magnetic pole of the ID head 12 serve a double purpose. On this lower magnetic 
pole 1 3, projected part 1 3a of the same width of face is mostly formed with the up magnetic pole 20 of the ID head 1 2. The gap 
layer 21 which consists of a non-magnetic material is formed on projected part 13a, on this gap layer 21, the up magnetic pole 20 
is formed and the ID head 12 is formed. Projected part 13a of the same width of face is mostly formed for controlling the so- 
called write-^fringing (write-in blot) with the up magnetic pole 20 on the lower magnetic pole 13. 

[0007] Drawing 10 shows the production process of the ID head 1 2. As shown in drawing 10 (a), the lower magnetic pole t3 is 
formed with plating on the alumina film 16, and the non-magnetic material layer 21 is formed by sputtering on this lower magnetic 
pole 1 3. And a resist pattern 22 is formed in the both sides of the part used as the up magnetic pole 20. 

[0008] Subsequently, as shown in drawing 10 (b), the up magnetic pole 20 is formed with plating by using a resist pattern 22 as a 
mask. Next as shown in drawing 10 (c), the non-magnetic material layer 21 exposed by reactive ion etching by using the up 
magnetic pole 20 as a mask is removed. 

[0009] And as shown in drawing 10 (d), necessary depth etching of the lower magnetic pole 13 is carried out by ion milling, and 
projected part 1 3a is formed. The up magnetic pole 20 is also etched into coincidence in that case, and height becomes low. The 
up magnetic pole 20 expects beforehand this part that etches and becomes low, and makes plating thickness that much thick. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, the following technical problems consist in the manufacture approach of 
the above-mentioned MR head. That is, although many above-mentioned MR heads are made on a substrate (wafer), in case a 
wafer makes the up magnetic pole 20 from having a certain area with plating as mentioned above, it has the technical problem 
that the variation in height arises in the up magnetic pole 20 of the MR head which the difference was made to plating thickness, 
therefore was obtained eventually, and write in by each MR head and variation arises in a property, by the periphery [ of a 
wafer ], and -center-section side. 

[001 1] Then, the place which this invention is made that the above-mentioned technical problem should be solved, and is made 
into the object is to offer the manufacture approach of an MR head that the variation in the height of an up magnetic pole is 
canceled as much as possible, and the stable MR head which writes in and has a property can be manufactured. 
[0012] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order to attain the above-mentioned 
object. Namely, the lower magnetic pole which serves as the magnetic-shielding film of a magneto-resistive effect mold head. 
The up magnetic pole formed through the gap layer which consists of a non-magnetic material on this lower magnetic pole. In the 
manufacture approach of an MR head that the coil layer which is insulated and formed in a lower magnetic pole and an up 
magnetic pole, and guides a record field to a lower magnetic pole and an up magnetic pole was prepared The laminating process 
which makes the magneto-resistive effect mold head of a large number containing said lower magnetic pole on a substrate, The 
process which forms said non-magnetic material layer on this lower magnetic pole, and the process which forms said up magnetic 
pole with width of face narrower than said lower magnetic pole on this non-magnetic material layer, The reactive-ion-etching 
process which removes said non-magnetic material layer which exposed as a mask the 1 st resist coat which was made to expose 
said up magnetic pole point and said non-magnetic material layer near [ this ] an up magnetic pole point, and was formed. The 
process which removes the 1 st resist coat, and said lower magnetic pole corresponding to said up magnetic pole point side and 
this up magnetic pole point side are exposed by opening, this — The process in which the distance from the floatation side of 
the opening internal surface by the side of said up magnetic pole point forms the 2nd resist coat whose thickness is 1 0-1 5 
micrometers by 1-3 micrometers. Said 2nd resist coat is used as a mask, rotating said substrate. It is characterized by irradiating 
an ion beam by the angle of incidence of arbitration other than 0 degree in said opening, and including the ion milling process 
which carries out necessary depth etching of said exposed lower magnetic pole, and the process which removes said 2nd resist 
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carry out it to an ion beam, ion milling is performed, rotating the axis for a fixture as a core. The resist coat 30 after [ 2nd ] ion 
milling termination is removed. 

[0028] Technique, for example, the milling by the carbonated argon gas, in which ion milling is well-known is performed. Point 20a 
which has exposed about the lower magnetic pole 13 and the up magnetic pole 20 by ion milling is also etched. The arrow head in 
drawing 5 shows the exposure situation of the ion beam at the time of seeing a substrate (wafer) side fixed. Moreover, drawing 6 
shows the exposure range of an ion beam. When an ion beam is irradiated from the internal-surface 32a side of opening 32 like a 
graphic display, an ion beam may be covered by the 2nd resist coat 30, and may not be irradiated by point 20a of the up magnetic 
pole 20. 

[0029] As mentioned above, the up magnetic pole 20 is made by plating in the phase of a substrate, and a difference comes out 
of it to plating thickness by the central site the circumference side of a substrate. As mentioned above, although an ion beam 
has the location covered by the 2nd resist coat 30, also in this electric shielding location, an ion beam becomes that it tended to 
irradiate the head side 20a if the plating thickness of the up magnetic pole 20 is thick, and if plating thickness is thin, the case 
where an ion beam does not reach the head side 20a will arise. 

[0030] That is, since the exposure rate of the ion mill which carries out incidence to point 20a of the up magnetic pole 20 
changes with thickness of the up magnetic pole 20, the amount of etching increases according to the shadowing effectiveness of 
the 2nd resist film 30, so that thickness is thick, and the amount of etching decreases so that thickness is thin, even if variation 
is in thickness (plating thickness), on the whole, the height of point 20a of the up magnetic pole 20 comes to gather. 
[0031] In this case, the shadowing effectiveness becomes large, so that the shadowing effectiveness of the up magnetic pole 20 
decreases, so that the above-mentioned internal-surface 32a location of opening 32 is kept away from the floatation side A, and 
the height of the 2nd resist coat 30 is made high. Drawing 7 shows the amount of loss of weight of the up magnetic pole 20 by 
ion milling (axis of ordinate) to the height (thickness, axis of abscissa) of the up magnetic pole 20. It turns out that there are so 
few amounts of loss of weight that there are so many amounts of loss of weight that the height (first stage) (3.75-4.75 
micrometers) of the up magnetic pole 20 is high and initial height is low. 

[0032] Drawing 8 shows the relation between the distance (1.0 micrometers, 2.0 micrometers, 3.0 micrometers) from the 
floatation side of internal-surface 32a of said opening 32, and the height of the up magnetic pole 20. The average of the height of 
the up magnetic pole 20 of the first stage before ** performs ion milling, and ** show the average of the amount of loss of 
weight of the up magnetic pole 20 after ion milling, and - shows the average of the height of the up magnetic pole 20 after ion 
milling. Even if variation is in the height in early stages of the up magnetic pole 20 when the distance from the floatation side of 
internal-surface 32a of opening 32 is 1.0 micrometers - 3.0 micrometers so that clearly from drawing 8 , it turns out that the 
height of the up magnetic pole 20 after ion milling is equalized (about 3 micrometers). 

[0033] Although the suitable example was given per this invention above and many things were explained, as for this invention, it 
is needless to say that many can be changed within limits which are not limited to this example and do not deviate from the 
pneuma of invention. 
[0034] 

[Effect of the Invention] When a lower magnetic pole is etched by ion milling according to the manufacture approach of the MR 
head concerning this invention. Said lower magnetic pole corresponding to an up magnetic pole head side and this up magnetic 
pole head side is exposed by opening. The distance from the floatation side of the opening wall by the side of an up magnetic 
pole head forming the 2nd resist coat whose thickness is 10-15 micrometers by 1-3 micrometers, and rotating a substrate By 
carrying out necessary depth etching of the lower magnetic pole which irradiated the ion beam by the angle of incidence of 
arbitration other than 0 degree, and was exposed in said opening by using the 2nd resist coat as a mask The shadowing 
effectiveness (electric shielding) of an ion beam arises by the 2nd resist coat. Since the exposure rate of the ion beam which 
carries out incidence to the point of an up magnetic pole changes with thickness of an up magnetic pole, the amount of etching 
increases, so that thickness is thick, and the amount of etching decreases so that thickness is thin, even if variation is in 
thickness (plating thickness) On the whole, the height of the point of an up magnetic pole can be arranged, it writes in and the 
stable MR head with a property can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view in the condition of having formed the non-magnetic material layer on the lower magnetic pole, 
[Drawing 2] A coil layer, an insulating layer, the fragmentary sectional view in the condition of having formed the up magnetic 
pole, 

[Drawing 3] The explanatory view in the condition of having formed the 1 st resist coat 

[ Draw ing 4] The explanatory view in the condition of having removed the non-magnetic material layer by reactive ion etching, 
[Drawing 5] The explanatory view in the condition of having formed the 1 st resist coat 
[Drawing 6] The explanatory view showing the example of the exposure range of an ion beam, 

[Drawing 7] The graph which shows the relation between the height of an up magnetic pole, and the amount of loss of weight by 
ion milling, 

[Drawing 8] The graph which shows the location of the 2nd resist coat, and relation with the amount of loss of weight of an up 
magnetic pole etc., 

[Drawing 9] The front view seen from the floatation side side of an MR head, 
[Drawing 10] ft is the fragmentary sectional view of ID head section of an MR head. 
[Description of Notations] 
1 0 Magneto-resistive Effect Mold Head, 

12 Inductive Head, 

13 Lower Magnetic Pole 

20 Up Magnetic Pole 
20a Point 

21 Non-magnetic Material Layer 

24 26 Insulating layer 

25 Coil Layer, 

28 1st Resist Coat 
30 2nd Resist Coat 
32 Opening 

32a The internal surface of opening 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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